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(57] ABSTRACT

A segmént display wherein each segment is selectively

energized to display, respectively, all numerals of the
Arabian writing as distinguished from ‘“arabic num-
bers”. The segment display uses only seven or fewer
segments for displaying all numbers by employing com-
mon use of segments for different numbers. The seven
segment display readily adapts the display system to
existing drive circuitry now used with seven segment
displays for arabic numerals. The seven segment display
enables the use of standard drive circuitry for control.

32 Claims, 34 Drawing Figures
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'NUMERIC DISPLAY

RELATED APPLICATION -

This is a continuation-in-part of application'Ser. No. >

749,217 filed Oct. 6, 1978 now abandoned in favor of

this continuation-in-part application.
'BACKGROUND AND SUMMARY OF THE
- INVENTION = - . 1o

The present invention relates in general to a numeric
display of the multiple-segment type. More particularly,
this invention relates to a se€gment display preferably
comprising seven or fewer segments for displaying
numerals of the Arabian writing. D

In the Near and Middle Eastern countries, such as in
Iran, Pakistan and the Arab countries, a different ium-
bering system which shall be referred to herein as the
Arabian writing system, is used, as disclosed hereinaf-
ter, than the conventional numbering system used in the 20
Western countries. In the West, numbers are displayed
in Western “arabic” numerals. The display usually used
to display the ‘“arabic” numerals is a seven-segment
- display that is digitally controlled, usually by means of
a binary code. Some consideration has been given to the 25
display of numbers commonly used in" the Arab
countries.. See, for example, U.S. Pat. No. 3,968,583 to
Allam which discloses a twelve-segment display with
all twelve segments being used in one combination or
another for displaying all Arabian numerals: One disad- 30
vantage of this twelve-segment display is that the dis-
play is rather complex and requires the use of segments
of narrowly restricted shape. Moreover, the twelve-
segment display is not easily, if at all, adaptable for use
with existing drive circuitry now used with “arabic” 35
numerals. In general the drive circuitry used to display
“arabic” numerals is for driving seven segments and
thus in order to drive twelve segments a totally new
circuit format is required, which would employ many

15
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to drive displays for western “arabic” numerals employ-
Ing-seven segments. This compatibility 1S significant in
that then like drive circuitry may be used for displaying
either “arabic” numerals or Arabian writing numerals.

Toaccomplish the foregoing and other objects of this
invention there is provided a multiple segment display
for displaying numerals of Arabian writing: This display
has a maximum of seven segments so as to be compati-

ble with existing hardware drive circuitry now used for
seven-segment displays of “‘arabic” numerals more com-

monly used in the Western countries. There is disclosed
herein a'number of different embodiments showing a
variety of formats for these Arabian writing seven-seg-

ment displays. In'the drawings disclosed hereinafter,
these different formats are separated into seven basic

groups. The majority of these groups contain seven
segments for their basic arrangement but some groups
can display all numerals with the use of only six seg-

~ments. In a;ipor"dg‘ﬁde wnh the present invention the
seven segment Arabian writing display is accomplished

to a great extent by making common usage of some

~ segments for deriving different numerals. For example,

in the prior art, such as in the Allam patent totally dif-
ferent segments are used for the numerals five and eight,
whereas in accordance with the present invention two
segments in common, are used in deriving these two
numerals in accordance with-one format of the present
Invention. .. . | |

Another important feature of the present invention is
that the numerals in each format are displayed in sub-
stantially the same position while in the prior art such as
in the Allam patent where as many as twelve segments
are used, different numerals shift positions when dis-
played. For example, the numeral five is displayed at
the right side of the display in the Allam patent, while
the numeral eight is displayed at the left side of the
display. Thus, the prior art construction does not at all
lend itself to multiple numeral displays wherein it is

more electrical leads or equivalent mechanical devices. 40 Important that the spacing between numerals remains

Furthermore, the drive circuitry for .the twelve seg-
ments 1s considerably more complex logically than for
the seven-segment display. In circuit designs that em-
ploy time multiplexed addressing and/or energizing of

segments, the seven-segment display has much simpler 45

control electrical waveforms in the circuitry for their
generations, than a display employing more than seven
segments for a numeral. | o
Accordingly, it is an object of the present invention
to provide a seven-segment display, and a display hav- 50
ing fewer than seven. segments for the display -of all
Arablan writing numerals, as distinguished from “ara-
bic” numerals. The reduction of number of segments
allows a reduction in the number of leads and simplifica- °
tion of the driving circuitry. = S R 1
Another object of the present invention isto provide
-a display for Arabian writing numerals which will en-
able those familiar with that numeric system fo read
such devices as electronic watches, clocks, calculators,

digital thermometers, computers, radios and any other 60

Instruments with numeric displays. The present inven-

tion is compatible -with many segment display mecha-

nisms including liquid crystal displays, light emitting

diode displays, and vacuum fluorescent displays, for. -
A further object of the present invention is to provide

a display for Arabian writing numerals wherein the

display can be compatible with the hardware employed:

substantially: constant. Also another -advantage of the

invention is that- multi-digit numbers can now be dis-

played more compactly which is important for such
displays as calculator displays.

BRIEF DESCRIPTION OF THE DRAWINGS

Numerous other objects, features and advantages of -
the invention should now become apparent upon a read-
ing of the following detailed description taken in con-

Jjunction with the accompanying drawings, in which:

FIG. 1 shows hand written Arabian writing numer-

als; -« = o L
FIG. 2 shows typewritten Arabian writing numerals;
FIGS. 3-28 and 32-34 show individual distinct for-

‘mats for the segment display in accordance with this

invention; and - | |
FIGS. 29-31 show master formats for groups G3, G5
and G7 as explained in more detail hereinafter. |

DETAILED DESCRIPTION

FIG. 1 shows a first-number system including the
numbers one to nine and zero. The number system of

FIG. 1 is-for hand written Arabian numerals. FIG. 2
shows a second number system similar to the one shown

in FIG. 1 and which may be used for typewritten Ara-
- bian numerals or either hand written or typewritten

Iranian. The primary difference between the two num-

- ber systems is in the representation of numerals two and



4,261,126

three. FIGS. 3-28 show a number of different embodi-

- ments for the segment display in accordance with this
_invention. Each of the FIGS. 3-28 have associated .
~therewith tables 3-28, respectively, indicating the seg-

‘ment or segments 1]]um1nated or Operated for each nu-
- meral. | R | |

The exact shape, size, curvature and angles of the :

segments of the designs. depicted in FIGS. 3-34 and

described in the test are not considered as lnmtmg the

- definition of the designs. The designs described in the

text can be altered to include segments of various curva-,

~ ture and styles, including, in some cases designs con-
structed of completely straight segments.

With regard to FIG. 3, Table 3 shows the segment or
15

' segments that are selected for dlSplaymg each of the

4 _
int the addition of the segment Q making FIG. 4 thus a
seven-segment display while FIG. 3 represents a six-

- segment display. In both FIGS. 3 and 4 as an example,

it is noted that the individual segments identified alpha-
betically are arranged in substantially the same position

and has substantlally the same length and shape.

In accordance with the present invention the seg-
ments can be of relatively simple configuration not

- requiring complex curvatures and shapes. Many of the

10

segments can be linear while other segments can have:
more or less a curvature to them. With regard to FIG.

3, for example, the segment K is substantially llnear

-numerals. These include segments K,L,M,N,Oand P.
The embodiment of FIG. 3 is for d:splaylng a numeral -

- system as depicted in FIG. 1.

In FIG. 3 segment K is a somewhat curved, vertleal |

- segment on the left side of the character field. Segment
N is a somewhat curved, vertical segment on the right

20

side of the character field and segment M is a nearly
linear segment on the bottom of the character field
extending from near the bottom of segment K to the

‘bottom of segment N, and segment L is a nearly linear
segment extending diagonally from the bottom left of

25

the character field, near the bottom end of segment K
towards the upper right of the character field, near the

top end of segment N. Segment P is a concave shaped
segment, with its concavity pointing toward the top of
the character field, extending from the vicinity of the
- top of segment K to the vicinity of the top of segment

30

N. Segment O is a concave segment, located above'

segment P, with its concavity pointing toward the bot-
tom of the character field, extending from the vicinity
of the top of segment K to the v1cm1ty of the t()p of
scgment N.

In FIG. 3 it is noted that there are only six segments
required for the display of all ten numerals. In compari-
son, the Allam U.S. Pat. No. 3,968,583 twelve different
- segments are employed for displaying the like number
of numerals. In accordance with the present invention,

33

common usage is made of many of the segments so that

~ a fewer number of segments can be used for displaying
all numerals. For example, in the Allam patent .three
segments are used for displaying the numeral five and
two other segments are used for displaying the numeral
eight. However, in accordance with the present inven-
tion two segments, used for displaying the numeral five
are also used for displaying the numeral eight. More
- specifically, in FIG. 3 the numeral five is displayed by

selecting segments L, M and N. The numeral eight is

provided by the selection of segments L and N. Thus,
the segments L. and N are common to both of these
numerals. Another common usage includes, for exam-
- ple, the numerals four and nine. In the Allam patent
they use totally different segments for these numerals..

F1G. 3 represents a first format in a first group, desig-
nated herein as group G1. The format of group G1 also
includes FIGS. 4-8 and 32. .Group G2 is shown in

-~ FIGS. 9-13 and 33, group G3 in FIGS. 14-17 and 34,

group G4 in FIG. 18, group G5 in FIGS. 10-23, group
G#6 in FIG. 24 and group G7 in FIGS. 25-28. The for-
mats of the segments are separated into these groups
-because of the similar arrangement of a majorlty of the
segments in each of these groups. For example, in group
G1 all of the formats include the segments K, L, M, N,
O and P. For example, the format of FIG. 4 differs only

45
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“while the segment O is arcuate.

Associated with each of the formats depicted in
FIGS. 3-28 and 32-34 there are corresponding tables
3-28 and 32-34, respectively. Each of these tables lists
the numerals that can be displayed by the associated
format and also the particular segments that are driven
or made visible to derive each of the separate numbers. -

It is believed that each of these tables is relatively self- .1

explanatory and a description of a limited number of the'
tables is undertaken herein. Thus, in FIG. 3 the numeral
one can be displayed by driving either segments K, N or
L. The numeral five is displayed by selection of the
segments L, M and N. The format of FIG. 3 is for dis-
playing a numeral system as depicted in FIG. 1. =~
The format shown in FIG. 4 and associated table 4is

quite similar to the format of FIG. 3 with the addition of

one more segment Q which can be used for display of- .

three and display alone of the numeral zero. The table .

of driven segments shown in FIG. 4 is substantially the . o

same as the table of FIG. 3. The format of FIG. 4 can '~

display typewritten arabian numerals-as opposed to -
FIG. 3 which 1s primarily for handwritten arablan writ-

5 1ng. | |
" The format of FIG. 5 and associated table Sis alsoin -~

group G1. This format includes segments K, L, M, N, O
and P which are the primary six segments of this group
and with the use of the additional segment U. As noted
the segment U is used in association with the segment N
for the typewritten numeral 3 otherwise the segments
that are driven represented in table 5 are substantlally ';;?:lf._._

the same as in table 3. L

The format of FIG. 6 and cor,reSpondmg table 6 i 1s
-also in group G1 and includes the basic segments of this- -
group along with the additional segment V. Asnotedin

table 6 the segment V may be used in connection with
deriving numerals 2 and 3.

-FIG. T and corresponding table 7 represent another
format of the first group G1. This format includes only
six segments with the segment P, such as shown in FIG.
3 replaced by -a differently shaped, double concave
segment P’. This format is similar to the design of FIG.
3 but is used for typewritten numbers rather than hand
written. Similarly, the formats in FIGS 4-6 are for
typewritten arabian numerals.

FIG. 8 and corresponding table 8 represent another
format of group G1 including, in addition to the basic
six segments, the added segment W disposed between a
top end of segment K and the left end of segment P.
This format is for typewritten numerals and the format
of FIG. 8 is quite similar to the format of FIG. 7 except
that the single segment P’ in the format of FIG. 7 is
replaced by two segments P and W in FIG. 8. The
segment W, as noted from table 8, is used in deriving the
numerals 2, 3 and possibly the numeral zero.

FIGS. 9-13 1llustrate formats in a second group G2
wherein the segments that are common in the group
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1nclude Segments E F, D, L M and 0 FI1G. 9 and

- corresponding table 9 show the basic format for this
group including only the basic segments Again, the
corresponding table 9 is believed to be self-explanatory
as to the segments that are driven or illuminated for S
deriving each of the different numerals. It is also noted
in the second group that there are some segments that
are common to the first group depicted in FIGS. 3-8.
These common segments between groups include seg-
ments L, M and O. In FIG. 9 the segment D appears to
correspond to the segment N, however, the segment D
1s not used in the numeral five in the format of FIG. 9
whereas the segment N is used in the format of FIG. 3
in the numeral five. -

In FIG. 9 segment Disa nearly linear, nearly vertical
~segment on the right side of the character field, and
segment L is a somewhat curved, nearly vertical seg-
-ment on the left side of the character field, which is
possibly somewhat shorter than segment D, but which
extends approximately the same distance to the bottom
of the character field as segment D. Segment E is a
somewhat curved segment that extends diagonally

10

15

20

N across the character field, such that the lower right end

of segment E is located near the lower end of segment -
D and the upper left end of segment E is located just
above the upper end of segment L. Segment M is a
- nearly linear segment located at the bottom of the char-
~ acter field, whose left end is near the bottom end of
segment L and whose right end is near the bottom ends
of segments E and D, and segment F is a concave-
shaped segment, with its concavity pointing towards
the top of the character field, and extending from the
vicinity of the top end of segment L to the vicinity of
the top end of segment D. Segment O is a concave 15
shaped segment, located above segment F, with its
concavity pointing toward the bottom of the character.
field, and extending from the vicinity of the top end of
segment L to the vicinity of the top of segment D.

The format of FIG. 10 and corresponding table 10 is 4,
| qulte stmilar to the format of FIG. 9 with the use of the
six basic segments E, F, D, L, M and O, and the added
segment Q. It is noted from table 10 that the segment Q
may be used in deriving numerals three and zero.

The format of FIG. 11 and corresponding table 11 is 45
another format from group G2 which again includes the
six basic segments of this group along with the added
segment V. The segment V, as noted in table 11 may be
used in deriving the numerals two, three and zero.

The format of FIG. 12 and corresponding table 12 is
also in group G2 including the six basic segments and
- the added segment U. The segment U differs from the
segment V of FIG. 11 in its double concavity which is
usable in particular for typewritten Arabian numerals in
‘deriving the numeral three. In this regard it is noted that 55
the format of FIG. 9 is used for deriving hand written
Arabian numerals while the formats of FIGS. 10 and 11
are for deriving typewritten Arabian numerals. FIG. 13
represents the last format of group G2. Corresponding
table 13 shows the segments that are driven or illumi-
nated for each of the numerals. The format of FIG. 13
is substantially the same as the format of FIG. 9 with the
exception of the use of a segment F' in place of the
segment F shown in FIG. 9. Whereas the format of
FIG. 9 is for handwritten arabian numerals, the format 65
of FIG. 13 is for typewritten arabian numerals and thus
‘that 1s the basic reason for the substitution of the double
concavity segment F' in place of the segment F shown

25
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in FIG. 9. With regard to FIG. 13 the segment F' can be
used in deriving numerals 3, 6 and 9. | |
A third group, identified herein as group G3 is de-
picted in FIGS. 14-17 and 34. This format also includes
six basic segments, namely segments G, H, J, L, M and
N. FIG. 29 depicts the arrangement of these six basic
segments of group 3. FIG. 14 shows these six basic
segments along with segment V. Again, in the embodi-
ments of group G3, it is believed that the tables are
self-explanatory. The segment V shown in FIG. 14 may

be employed in deriving the numerals 2 and 3. The
formats shown in this group depicted in FIGS. 14-16

are all for displaying typewritten arabian numerals.
Thus, with regard to these formats and their associated
tables reference is made in partlcular to FI1G. 2 rather
than to FIG. 1.

In FIGS. 14 and 29 segment G is a nearly linear seg~
ment located on the right side of the character field that

‘can be tilted, from the bottom to the top, somewhat

towards the right, and segment N is a somewhat curved
segment that extends diagonally from the vicinity of the

- bottom end of segment G up and towards the left, being

almost equally as long as segment G. Segment L is a
somewhat curved segment, somewhat parallel in orien-
tation to segment G, that is located on the left side of the
character field and extends from the vicinity of the
upper end of segment N to the lower left hand corner of

- the character field. Segment M is a nearly linear seg-

ment located at the bottom of the character field, whose
left end is near the bottom end of segment L and whose
right end is near the bottom ends of segments N and G.
Segment H is a nearly horizontal segment with a con- =
cave curvature that points toward the top of the charac-
ter field, whose left end is near the top of segment N and
whose right end is near the top of segment G. Segment
V is somewhat similar in shape to segment H, being a
nearly horizontal segment with a slight concave curva-

‘ture that points toward the top of the character field and

which extends from the top end of segment G to the
upper right corner of the character field. Segments V,
H and N are situated such that they will display arabian

typewritten numeral three. Segment J is a partial loop
- with nearly circular curvature, which is open on its

right side and which extends from near the top end of
segment N to the top end of segment L. |

FIG. 15 shows the six basic segments G, H, J, L, M
and N, and the added segment X adjacent to the seg-
ment H. The segment X is primarily used in deriving the -
numbers three and six. It is noted that the formats of
group G3 have common segments to both groups Gl
and G2 such as segments L and M. |

FIG. 16 represents another format of group G3 and
has associated therewith the corresponding table 16.
Again, this format includes the six basic segments and
the additional segment U which is used in place of the
segment V of FIG. 14. The segment U which is the
same segment previously shown in FIG. 12, is a double
concave segment which is used [primarily In deriving
the numeral three.

FIG. 17 shows another format of gmup G3 usmg the
segment Q. The segment Q is used along with the other
six basic segments of this group for deriving, for exam-

‘ple, numerals three and possibly zero. |
Group G4 comprises basically only one format de- -

picted in FIG. 18 including seven basic segments as
depicted in FIG. 18. These segments include segments
A, B,C, D, LL, M and R. The table 18 associated with

- FIG. 18 1s self-explanatory and shows the groups of
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segments that are illuminated to create each of the sepa-
rate numerals. In this group there is one segment M that
iIs common to the three preceding groups. _

In FIG. 18 segment D is a nearly linear, nearly verti-
cal segment on the right side of the character field.
Segment R is a nearly linear segment that extends diag-
onally upward to the left from near the bottom left side
of segment D to the center region of the character field.
Segment C is a nearly linear segment that extends diago-

nally upward to the right from near the upper end of 10

segment R in the center region of the character field to
near the upper end of segment D. Segment LL is a
nearly linear segment that extends diagonally down-
ward to the left from near the upper end of segment R

and the lower end of segment C in the center region of 15

the character field to the lower left corner of the char-
acter field. Segment M is a nearly linear segment lo-
cated near the bottom of the character field that extends
from near the lower end of 'segment LL to near the
lower end of segment R. Segment B is a nearly linear
segment that extends diagonally upward to the left from
near the upper end of segment LL and the upper end of
segment R and the lower end of segment C, all in the
~ center region of the character field, to the upper left
corner of the character field. Segment A is a nearly
linear or slightly curved segment located near the top of
the character field that extends from near the upper end
of segment B to near the upper ends of segments C and
D.

FIGS. 19-23 represent still a further group G5 hav-
Ing six basic segments A, B, C, D, I and R. The six basic
segments of group G5; A, B, C, D, I and R are depicted
in FIG. 30. In addition to these basic segments, FIG. 19
also shows a segment Y which is usable in deriving the
numerals one, two and three. Again, table 19 associated
with FIG. 19 is believed to be self-explanatory with
regard to the particular segments that are used for each
of the different numerals. -

In FIGS. 19 and 30 segment D is a nearly linear,
nearly vertical segment located on the right side of the
character field. Segment R is a nearly linear segment
“that extends diagonally upward to the left from near the
bottom left side of segment D in the lower right corner
of the character field to the center region of the charac-
ter field. Segment C is a nearly linear segment that
extends diagonally upward to the right from near the
upper end of segment R in the center region of the
character field to near the upper end of segment D in

the upper right corner of the character field. Segment B
15 a nearly linear segment that extends diagonally up-
ward to the left from near the upper end of segment R
and the lower end of segment C in the center region of
the character field, to the upper left corner of the char-
acter field. Segment I is a segment of approximately
ellipsoidal or circular curvature with an open side on
the right that extends from near the lower end of seg-
ment R in the lower right corner of the character field
to near the upper end of segment R and the lower ends
- of segments B and C in the center region of the charac-
ter field. Segment A is a nearly linear segment located
near the top of the character field that extends from
near the upper end of segment B in the upper left of the
character field to near the upper ends of segments C and
D 1n the upper right of the character field.

- FIG. 20 is a second format of group G5 again using
the six basic segments and an additional segment AA in
place of the segment Y shown in FIG. 19. In FIG. 20
the additional segment AA is usable in deriving the

20
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numerals 1, 6, 8 and 9. The formats of FIGS. 18-20 and

also of FIGS. 21 and 22 are used for handwritten ara-
bian numerals. The format of FIG. 23 is used for type-
written arabian numerals.

FIG. 21 also uses the six basic segments of this group,
G5, namely A, B, C, D, I and R along with segment Q.
Segment Q is used primarily for deriving the numeral

zero. The segment Q, as used in the design depicted in

FIG. 21 can be located almost anywhere within the
character field of the display. Its placement in FIG. 21

1s only one of the possible choices for its location. FIG.
22 and corresponding table 22 show still another format
of group GS5 including, in addition to the basic six seg-
ments, a segment QQ which is arranged centrally of the
segments B, C, I and R. This segment QQ can be used in
deriving substantially all of the numerals with the ex-
ception of numeral six. | |

Finally, FIG. 23 represents the last format of group
G35 including, in addition to the six basic segments, a
segment Q" which is primarily only used for deriving
the number zero. Actually, the Q' segment may be dis-
posed as shown between segments A, B and C but could
also be shown arranged between segments C, D, and R
or segments I and R. In the embodiment of FIG. 23 the
segment Q' 1s also usable in deriving the number three as
the version 23 is for typewritten arabian numerals.

The group G6 is represented only by the format of
FIG. 24, although, there are segments in this group
shown in FIG. 24 and corresponding table 24 that are
common to segments of other groups. These segments
are similarly alphabetically identified. The format in
F1G. 24 comprises the seven basic segments disclosed
therein including segments D, F, I, O, R, Q and AA.
Table 24 is self-explanatory as far as the segments are
concerned for providing each numeral. The format of
FIG. 24 is for handwritten arabian numerals. The seg-
ment Q, as used in the design depicted in FIG. 24, can
be placed almost anywhere in the character field of the
display. Its placement in FIG. 24 is only one of the
possible choices for its location.

In FIG. 24 segment D is a nearly linear, nearly verti-
cal segment located on the right side of the character
field. Segment R is a nearly linear segment that extends
diagonally upward to the left from near the bottom left
side of segment D to the center region of the character
field. Segment I is a segment of approximately ellipsoi-
dal or circular curvature with an open side on the right
that extends from near the lower end of segment R to
near the upper end of segment R in in the center region
of the character field. Segient F is a segment of con-
cave curvature with concavity pointing upward that
extends from near the upper ends of segments I and R in
the center region of the character field to near the upper
end of segment D in the upper right corner of the char-
acter field. Segment O is a segment of concave curva-
ture located near the top of the character field with
concavity pointing downward that extends from near
the upper ends of segments I and R in the center region
of the character field and the left end of segment F to
near the upper end of segment D and the right end of
segment F in the upper right corner of the character
field. Segment AA is a nearly linear segment that ex-
tends diagonally downward from near the upper end of
segment D to the lower right corner of the character
field. Segment Q is a relatively short segment of many
possible shapes, including circular, rhomboidal, rectan-

- gular shapes etc., that can be located almost anywhere

in the character field or can be combined in many ways
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to be essentially an extension of any.of the other seg-

ments of the display format.

FIGS. 25-28 represént the last--' group G7 whlch 1S

characterized by six common segments, namely seg-

ments, D, F, I, R, §, and T, as depicted in FIG. 31.

These formats are for handwritten arabian numerals. In

addition to these basic segments, in FIG. 25 and corre-
sponding table 23 there is provided a segment AA. This
segment AA is usable '
eight and nine. |

right side of the character field. Segment R is a nearly

linear segment that extends diagonally upward to the

left from near the bottom left side of segment D to the
center region of the character field. Segment I is a seg-
ment of approximately ellipsoidal or circular curvature

with an open side on the right that extends from near

the lower end of segment R to near the upper end of
segment R in the center region of the character field..
Segment T is a nearly linear segment that extends diago-
nally up toward the left from near the upper ends of

for deriving the numbers one, six,
~In Group G7, of FIGS. 25 and 31 segment D is a -
nearly linear, nearly vertical segment located on the

S

10

- Time multiplexing Séhémes}coul@ be employed wher-
ever. desired. S | |

The number system shown in' FIG. 1 is basically

. handwritten arabian while the number system shown in

FIG. 2 is typewritten arabian. In Iranian both handwrit-
ten and typewritten appear as in FIG. 2 but using only

- the second shown numeral for the number 2. There are

15

some other differences between the specific number -
systems although most of these differences are slight.

For example, the Arabs generally use a comma for a
- decimal point while the Persians generally use a slash.

for the decimal point.. S -
- 1t 1s also noted that the segment Q, as shown in, for
example, FIG. 2, may be placed in many different loca-

tions other than specifically shown herein. For example,

in another format as depicted in FIG. 24, the segment Q

- 18 lower in the display. In some of the designs, segment

20

segments I and R in the center region of the character

field to the vicinity of the upper left corner of the char-
- acter field. Segment F is a segment of concave curva-

of the character ifeld to near the upper end of segment

D in the upper right corner of the character field. Seg-

ment S is a segment of concave curvature located near

25
ture with concavity pointing upward that extends from
near the upper end of segment T in the upper left area

30

the top of the character field and above segment F, with -

concavity pointing downward that ‘extends from near'

the upper end of segment T and the left end of segment

F to near the upper end of segment D and the right end
of segment F in the upper right corner of the character
field. Segment AA is a nearly linear segment that ex-

tends diagonally downward from the upper end of seg-

35

ment D to the lower right corner of the character field.

FIG. 26 shows a format that is substantially the same
as the format of FIG. 25 as far as the segments_are-
concerned with the exception that the segment R
shown in FIG. 26 is shorter than the corresponding
- segment in FIG. 25. It is also noted that the options set
forth in table 26 differ slightly from those Sshown in table
25 in particular with: respect to deriving the numeral

45

seven. With the version of FIG. 25 only two segments

can be used for number seven whereas in the version of
FIG. 26, three segments are desirable. - -

FIGS. 27 and 28 with corresponding tables 27 and 28,

show the final formats for groups G7 mncluding, in addi-
tion to the six basic segments, a segment Y. Segment Y
s usable in deriving numerals one and eight. In FIG. 28

S50

the segment R is shorter than segment R depicted in
FIG. 27, making corresponding segment T somewhat

longer. In the version of FIG. 28, the numeral seven
requires selection of all segments T, R, and D.

35" format is shown in FIG. 29 including segments G, H, J,

The segments of ‘eéach format are shown S;":hema"'ti-" |
cally herein and may be physically constructed from

many different--types"Gf--]ight emitting ‘sources such as"
60
simple plasma displays, fluorescent. devices, gas dis-

light emitting diodes, planar plasma discharge devices,

charge devices, or liquid crystal type displays. The
segments can be directly driven by voltage signals ei-
ther with the segment devices being constructed in a
common anode configuration or a common cathode
configuration or any other suitable scheme. To produce
~arow or array of numerical symbols the required. num-

ber of seven segment displays can be driven together. _

- Q can also constitute part of another segment. The

corresponding table can then be modified in such a way
that the segment Q can also be.driven when the related
segment is driven. DT -

In FIGS. 3-28 certain ones of the formats are consid-
ered to be master formats. In fact, in FIGS. 3-28 there

are four such master formats out of a total of seven
- master formats. FIGS. 29-31 show the additional three

master formats.’ For group G1 the master format is

~ shown in FIG. 3. For group G2 the master format is
shown in FIG. 9. For group G3 the master format is
~shown in FIG. 29. For group G4 the master format is
shown in FIG. 18. For group G5 the master format is
shown in FIG. 30. For group G6 the master format is
shown in FIG. 24. For group G7 the master format is

shown in FIG. 31. - | |

FIGS. 32-34 show three additional formats. The
format shown in FIG. 32 is a format in group G1. The
format shown in FIG. 33 is associated with group G2.
The format of FIG. 34 is associated with group G3. In
connection with FIGS. 32-34 reference is also made to
the corresponding respective tables 32-34. With regard

to FIG. 32, the format shown thereis in similar to the

master format of FIG. 3 with the addition of the seg-

ment U. It is noted in FIG. 5 that the segment U is

included externally of the basic format whereas in the
preferred version of FIG. 32 the segment U is disposed

between segments L, K and P. With regard to FIG. 33

reference is made to the master format of FIG. 9 includ-

~ ing the basic segments D, E, F, L, M and O. In FIG. 33,

In addition to these basic segments in the master format
there is also the segment U. In this connection a seg-

ment U is also shown in FIG. 12 but this segment is

external of the basic format. On the other hand in the
arrangement of FIG. 33 the segment U is disposed in the
triangle formed by segments D, E, and F. Finally, FIG.
34 shows a format of group G3. The master for this

L, M and N. In addition to these basic segments there is
also provided the segment U. The segment U is dis-

- posed in the triangular area defined by segments G, H

and N. Tables 32-34 are believed to be self-explanatory
with regard to the numerals that are displayed in each
format. Basically, in all three formats of FIGS. 32-34

- the segment U is used in connection with the numeral 3.

65 —

R o TABLE 3 |
. _(For handwritten Arabian numerals)
NUMERAL ~ SEGMENTS

one K, or N,or L
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TABLE 3-continued
! !Fcir handwritten Arabian numerals)

126

TABLE 8
| | (For Typewritten Arabian numerals) -
SEGMENTS NUMERAL  SEGMENTS
tWO O and K . - | 5 one KorNorlL
three Pand K - - twa Wand K
four O,P,Land M three ~.P,Kand W
five L., Mand N four . O P, Land M
six P and N, orPandL orOandN five L, Mand N
seven K and L | SiX Pand N, or Pand L, or O and N
eight L and N 10 seven Kand L
nine O,Pand N, or O, Pand L eight L and N
710 M | ning O,Pand N,or O, Pand L
ZEro MorW
"TABLE 4 | -
— 15 TABLE 9
- | (For Typewritten Arabian numerals) ._ : — _
NUMERAL. SEGMENTS | L . (For Handwritten Arabian numerals)
' y NUMERAL SEGMENTS
one. K,NorL ot
two O and K, ﬂrPandl{ one - EorDorL
three P, K and Q 20 iwo Oand E
four O,P,Land M three gﬂz‘i Fd";i‘* and F
five L,Mand N our y Lo and M "
siX Pand N,or Pand L, or O and N . five L,Eand M
seven K and L SIX ‘Fand D
eight [.and N | seven E and D
nine O,Pand N,or O, Pand L eight Land E
yaro M or Q 23 nine O,Fand D
Zero M |
TABLE 5
S TABLE 10
(For typewritten Arabian numerals) | 30 ForT ten Arabi »
- - or written Arabian wri mg!
NUMERAL __ SEGMENTS | | J__x&___
| ' _ NUMERAL SEGMENTS .
one K,NorL i -
two Oand K, or P and K one - Eor D or L
three N and U o ' g “l;‘d 'fi 3" Fand E
' three an -
four O,P,Land M . g
five L Mand N .. 35 :‘_aur_ - E’ Eangﬂ
51X P and N, or P and L, orOandN tve o = ang i
seven K and L SIX ga"g ][)) .
eight L and N ?‘?"ﬁ:‘ [ o 1 E
nine O,Pand NorO,Pand L €18 F dID
eto M | | | nine 0, Fan
_ 40 zZero MorQ.
TABLE 6 " TABLE 11
L | (Fnr tzpe________Lwntten Arabian numerals - _LFor T}mewrltten Arabldn numerals)
one KorNorlL '-
‘E,DorL '
two O and K, orPandK orLandVorNandV ?:Z OE‘.E::F EorVD
three | P K and V lhrﬁﬁ E F and v
four O,P,Land M four O, L and M
ﬁve O, M and N five L.Eand M
six Pand N, or Pand L 50 six F and D
heven K and L seven E and D
eight Land N - = eight ‘Land E
nine O,Pand N,or O, Pand L nine O, Fand D
ZEro M ' Zero MorV
55 -
"TABLE 7 . TABLE 12
(For szewritten Afabiun numerals! ewritten Arabian numerals)
NUMERAL SEGMENTS | NUMERAL SEGMENTS
one KorNorlL one "E.orD,orL
two Oand K 60 two O, EorF. E
three P’ and K ' three Uand D
four O,P,Land M four O,L and M
five L, Mand N five L,Eand M
$1X P’ and N or P’ and L orQand N SIX F and D
seven Kand L seven Eand D
eight - L. and N 65 eight L and E
nine O, PPand N, or O, P and L nine " O,.Fand D
ZEero M ZeTrQ M
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TABLE 13
(For Typewritten Arabian numerals)
NUMERAL - SEGMENTS | L |
two Oand E | | |
three Eand F or L and F’
four O, Land M
five L,Eand M
- §IX F'and D, or QO and D
seven E and D |
eight I.and E
nine O, F and D
Zero M |
~ TABLE 14 o 15
(For T}:Eewntten Arabian numerals! - |
NUMERAL SEGMENTS = o -
one N.LorG 3 .
two N and H, or V and' G
three N.Hand V 20
four J,Land M
five "L,Mand N
Six Hand G
seven N and G
eight L and N |
nine Jand N, or J and L 25
2610 MorH |
TABLE 15 |
(For Typewritten Arabian numerals) 30
NUMERAL SEGMENTS
one N,LorG
two N and H
three N, Hand X
four J,Land M 35
five L, Mand N j
SiX Xand G
seven Nand G
etght L and N
nine Jand N,y or J and L
MorH -
Zero or. 40
TABLE 16
(For ngg_ written Arabian numerals)
one N, LorG
two N and H
three Uand G
four J,Land M
five ., Mand N
§iX Hand G 50
seven Nand G ;
eight I.and N
nine J,.NorlJ, L
Zero Mor H
| | 55
TABLE 17
| (For Typewritten Arabian numerals)
NUMERAL SEGMENTS L |
one N, LorQG |
two N and H 60
three N,Hand
four J, Land M
five L. Mand N
SiX Hand G
seven N and G
eight [. and N 65
nine J,Norl, L
2610 Mor Q

10

O

- LZCTO)

TABLE 18
| - (For Handwritten Arabian numerals)
NUMERAL SEGMENTS |
one D,orBand R
two A, Band R
three B, Cand R |
four A, B, LLand M
five LL,Mand R
$iX Aand D,or A, Cand LL
seven B, R, D,orRand D
eight LLL,C, Dor Cand D
nine A B C,and D
Zero M
TABLE 19
(For Handwritten Arabmm numerals)
NUMERAL SEGMENTS
one "D, Y or Band R N
two ABRc}rAandY
three B,C,RorY,B, C.
four A,Band]I
five I and R
S1X Aand D
seven B, R, D, or R and D
eight Y,B,RorCandD
nine A,B Cand D
Zero B, C, orR o
TABLE 20
(For Handwritten Arabian numerals)
NUMERAL SEGMENTS |
cone - D,orAA, orBandR
two A, B and R
three B, Cand R -
four A, Band I
five ~ ITand R
S1X A and D, or A and AA
seven B, R and D, or R and D
eight Dand AA,orCand D -
nine 'ABCandDorABCandAA
. Zero ‘B, C, or R
TABLE 21
- . . {For Handwritten Arabian numerals)
NUMERAL SEGMENTS | - -
one D, or Band R
two A, Band R
three B, Cand R
four A, Band ]
five T and R
S1X A and D
seven B, R, D, orRandD -
eight - Cand D
nine A, B, Cand D
ZEero QorR
TABLE 22
(F‘Qr Handwritten Arabian numerals)
NUMERAL SEGMENTS
“one D, or B, QQ and R
tWo A, B, R and QQ
three B, C, R and QQ |
four A, B, I,and QQ or A, B and |
five I, R and QQ, or I and R
$1X A and D
seven B, R, D and QQ -
cight C,Dand QQorCand D
nine A, B, C, Dand QQor A, B, Cand D
QQ or R .
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TABLE 23 - TABLE 32
(For Typewritten Arabian numerals) o __(For Typewritten Arabian Numerals)
NUMERAL SEGMENTS : | NUMERAL SEGMENTS
~ one D, or Band R 5 one KorNorlL
two A, Band R twWo Oand K, or Pand K
three B,C, Rand ¢ | three K and U
four A, Band 1 _ four Oand Pand L and M
five I and R five L and N and M
SIX A and D S1X Pand N,or Pand L, or O and N
seven B, Rand D, or R and D 10 seven K and L |
eight Cand D eight L and N
nine A,B, Cand D nine ~ Oand Pand N, or O and Pand L
ZEero Q orR | Zero | M ,
TABLE 24 5 . TABLE 33
(For Handwritten Arabian numerals) | | (For Typewritten A__I:iibian Numerals)
NUMERAL SEGMENTS - NUMERAL SEGMENTS
one AA, RorD - one E,orD,orL
two O and R 20 two Fand E,orOand E
three F and R three E and U
four O and I four Oand L and M
five I and R ﬁ_ve L. and E and M
S1X F and AA, or Fand D S1X Fand D
seven R and D | seven E and D
eight D and AA 93 eight L and E
nine O, F, D, or O, F, AA > nine Oand F and D
Zero’ | Q - ZEro M
TABLE 25 - TABLE 28
(For Handwritten Arabian numerals) - 30 (For Handwritten Arabian numerals)
NUMERAL SEGMENTS NUMERAL - SEGMENTS
one AA,or Tand R,or D one TandR,orDorY
two S, T and R two S, Tand R
~ three F, T and R three F, T and R
four S, Tand I 35 four S, T and |
five Iand R five land R
six F, AA,or F, D, or §, AA SIX Fand D
seven T,Rand D, or R and D Seven T,Rand D
eight D and AA | El'ghl Y, Tand R,orYand T
nine S,F,DorS, F, AA nine S, Fand D
ZEero T 40 Zero TorR
TABLE 26 - TABLE 34
(For Handwritten Arabian numerals) —(For Typewritten Arabian Numerals)
NUMERAL  SEGMENTS | * 45 NUMERAL SEGMENTS
one AA,or Tand R, or D one N,L,orG
two S, Tand R two N and H
three F, T and R three - Nand U
four S, Tand 1 four J,Land M
five I and R 50 ﬁVE | ~L,Mand N
SIX F. AA,or F, D, or S, AA S1X H and G
seven T, Rand D seven N and G
eight D and AA E‘_ght L and N
nine S.Fand D, or S, Fand AA e i Jand N, or Jand L
ZEro TorR 2670 M
3 ‘ . _
What is claimed is:
TABLE 27 1. A multiple segment display comprising a minimum
(For Handwritten Arabian numerals) of six and a maximum of seven selectively energizable
one Tand R, or D or Y segments, said segments being shaped and positioned
two S, Tand R 60 relative to one another in a predetermined array so that
?“‘ ee g:{ ﬂﬂg IR each numeral of the type used in Arabian writing can be
our , T : : e . _
fe C d“; selectively displayed, wherein said array comprises
six F and D segments K, L, M, N, O, P as shown in any one of the
seven - T,Rand D, or R and D FIGS. 3-8, inclusive, and 32 of the drawings.
eight ;’ T and R 65 2. A display as set forth in claim 1, wherein segments
| :::E ,l:i‘;{“d D | L. and N are selectively energized for displaying the
— e numeral in Arabian writing corresponding to the nu-

meral 8, and segments L, N and M are selectively ener-
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~gized for displaying the numeral in” Arabian writing
~ corresponding to the numeral 5. * ¢ R R
- 3. A display according to claim 1, whérein segments
O and P are selectively energized when displaying each
of the numerals in Arabian writing corresponding re-
spectively to numerals 4 and 9 IR
‘4. A display according to claim 1, wherein segments
L and M are selectively energized when displaying each
of the numerals in Arabian writing corresponding re-
spectively to numerals 4 and 5. | T
- 9. A display according to claim 1, wherein segments

K and L are selectively energizable for dis’plﬁying'thef |

numeral in Arabian writing corresponding to numeral 7,
~segments L and N are selectively energizable for dis-
playing the numeral in Arabian writing corresponding

to the numeral 8, segments L, M and N are selectively
energizable for displaying the numeral in Arabian writ-
ing corresponding to the numeral 5, ségments:Q; P and

L are selectively energized for displaying the numeral
in Arabian writing corresponding to the numeral 45

6. A display according to claim 1, further including
the segment U selectively energizable with segment K

'sponding to numeral 3. R e
7. A multiple segment display ‘comprising "~ ¢

for displaying ‘the numeéral in Arabian’ writing corre-

energizable segments, said segments being shaped
and positioned relative to one another in a prede-

termined array so that each numeral of the type
~used in Arabian writing can be selectively dis-
played, wherein said array comprises segments E,
F, D, L, M and O as shown in any one of the FIGS.
- 9-13 and 33 of the drawings. |

- 8. A display according to claim 7 wherein segments L
and E are selectively energizable for displaying the
- numeral in Arabian writing corresponding to numeral 8

s

10

tively to numerals 4 and 9.

18 _
- '13. A-display acéording to claim 12, wherein segment
J 1s selectively energized when displaying each of the
numerals in Arabian”writing_ corresponding respec-

- 14. A display according to claim 12 wherein segments
L and N are selectively energized when displaying each
of the 'numerals in Arabian writing corresponding re-
spectively to numerals 5 and 8. | S

15. Ardisplay according to claim 14 wherein segments

H and N are selectively energizable for displaying the

- numeral in Arabian writing corresponding to numeral 2,

15
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and segments L, E and M are selectively energizable for

displaying the numeral in Arabian writing correspond-
Ing to numeral 5. I | |

9. A display according to claim 7 wherein segments L
and M are selectively energized when selectively dis-
playing each of the numerals in Arabian writing corre-
sponding respectively to numerals 4 and 5. |

10. A display according to claim 7 wherein segments
O, L and M are selectively energized for displaying the
‘numeral in Arabian writing corresponding to numeral 4,

45

segments L, M and E are selectively energized for dis-

playing the numeral in Arabian writing corresponding

to numeral 5, segments E and D are selectively ener-
gized for displaying the numeral in Arabian writing

corresponding to the numeral 7, segments L and E are

selectively energized for displaying the numeral in Ara-

50

segments J, L and M are selectively energizable for
displaying the numeral in Arabian writing correspond-

. ing to numeral 4, segments N and G are selectively

energized for displaying the numeral in Arabian writing
corresponding to numeral 7, segments L and N are
selectively energized for displaying the numeral in Ara-
bian writing corresponding to numeral 8, and segments
J.and L. are selectively energized for displaying the
numeral in Arabian writing corresponding to numeral 9.
. 16. A display according to claim 14 further including
segment U selectively energizable with segment N for

~ displaying the numeral in Arabian writing correspond-

. ys ing to'the numeral 3.

a minimum of six and a maximum of seven seléctively

. 17. A multiple segment display comprising
- -a minimum of six and a maximum of seven selectively
energizable segments, said segments being shaped
“and positioned relative to one another in a prede-
termined array so that each numeral of the type
used in Arabian writing can .be selectively dis-
- played, wherein said array comprises segments A,
B, C, D, Iand R as shown in any one of FIGS.
19-23, inclusive, and 30 of the drawings.

18. A display according to claim 17 wherein segments
A and D are selectively energized when displaying each
numeral in Arabian writing corresponding respectively
to numerals 6 and 9. | B |

19. A display according to claim 17 wherein segment
I 1s selectively energized when displaying each numeral
In Arabian writing corresponding respectively to nu-
merals 4 and §. | - |

20. A display according to claim 17 wherein segments
A, B, and I are selectively energized for displaying the
numeral in Arabian writing corresponding to numeral 4, -

segments I and R are selectively energized for display-
ing the numeral in Arabian writing corresponding to

numeral 5, segments R and D are selectively energized
for displaying the numeral in Arabian writing corre-
sponding to numeral 7, segments C and D are selec- |

~ tively energized for displaying the numeral in Arabian
- writing corresponding to numeral 8 and segments A, B,

bian writing corresponding to numeral 8, and segments

O, F and D are selectively energized for displaying the
numeral in Arabian writing corresponding to numeral 9.
11. A display according to claim 7, further iIncluding
the segment U selectively energized with segment E for
displaying the numeral in Arabic writing corresponding
to numeral 3. | | | .
12. A multiple segment display comprising
a minimum of six and a maximum of seven selectively
energizable segments, said segments being shaped
and positioned relative to one another in a prede-
termined array so that each numeral of the type
used in Arabian writing can be selectively dis-
played, wherein said array comprises segments G,
H, J, L, M and N as shown in any one of the FIGS.
14-17, inclusive, 29, and 34 of the drawings.

55

60

65

C, and D are selectively energized for displaying the
numeral in Arabian writing corresponding to numeral 9.
- 21. A display according to claim 17 wherein segment
D 1s selectively energized when displaying each of the
numerals in Arabian writing corresponding respec-
tively to numerals 7 and 8. |
'22. A multiple segment display comprising
seven selectively energizable segments, said segments
- being shaped and positioned relative to one another
In a predetermined array so that each numeral of
‘the type used in Arabian writing can be selectively
~ displayed, wherein said array comprises segments
L R,D, Q, O, F and AA of FIG. 24 of the draw-
ings.
- 23. A display according to claim 22 wherein segment
D 1s selectively energized when displaying each nu-
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meral in Arabian writing corresponding respectively to
numerals 7 and 8. .

24, A display according to claim 22 wherein segment
I is selectively energized when displaying each of the
numerals in Arabian writing corresponding respec-
tively to numerals 9 and 4. |
- 25. A display according to claim 22 wherein segment
O is selectively energized when displaying each nu-
‘meral in Arabian writing corresponding respectively to
numerals 9 and 4. | |

26. A display according to claim 22 wherein segment
R is selectively energized when displaying each nu-
meral in Arabian writing corresponding respectively to
numerals 5 and 7. ' ' , . '

27. A display according to claim 22 wherein segments
O and I are selectively energized for displaying the
numeral in Arabian writing corresponding to numerat 4,
segments I and R are selectively energized for display-
ing the numeral in Arabian writing corresponding to
numeral 5, segments R and D are selectively energized
for displaying the numeral in Arabian writing corre-
sponding to numeral 7, segments D and AA are selec-

tively energized for displaying the numeral in Arabian

writing corresponding to numeral 8, and segments O
and F are selectively energized for displaying the nu-
meral in Arabian writing corresponding to numeral 9.

4,261,126
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28. A multiple segment display comprising
a minimum of six and a maximum of seven selectively
energizable segments, said segments being shaped .
and positioned relative to one another in a prede-
termined array so that each numeral of the type
used in Arabian writing can be selectively dis-
played, wherein said array comprises segments I,
R, T, D, F and S of any one of the FIGS. 25-28,
~inclusive, and 31 of the drawings. | |
29, A display according to claim 28 wherein segment
R is selectively energized when displaying each of the
numerals in Arabian writing corresponding respec-

~ tively to numerals 2, 3, § and 7.
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30. A display according to claim 28 wherein segments
D and R are selectively energized for displaying the
numeral in Arabian writing corresponding to numeral 7.

31. A display according to claim 28 wherein segment
I is selectively energized when displaying each of the
numerals in Arabian writing corresponding respec-
tively to numerals 4 and 5. S

32. A display according to claim 28 wherein segments
I.and R are selectively energized for displaying the
numeral in Arabian writing corresponding to numeral 5
and segments R and D are selectively energized for
displaying the numeral in Arabian writing correspond-
ing to numeral 7. o '

: . $ % % = =%
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